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(54) SEALING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sealing 
device including excellent holding properties, which 
prevents frictional resistance between the sealing 
device and its mounting surface from being reduced, 
and thereby holds the mounting surface in a specified 
position. 

SOLUTION: A first projection 50 and a second 
projection 60 each of which is in a triangle shape in 
cross section made out of a rubber like elastic body, 
are provided for the side of fluid O subjected to 
sealing the circumferential surface 42 of a fit-in part 
for an oil seal (sealing device) 1 and the side of fluid 
A subjected to anti-sealing respectively. An angle 
formed by the first raking surface 51 of the first 

projection 50 and the circumferential surface 42 of the fit-in part, is made 91, and an angle 
formed by a first back face 52 and the circumferential surface 42 of the fit-in part, is made 
62, and 01 and 02 are thereby so set as to be 01>02. An angle formed by the second 
raking surface 61 of the second projection 60 and the circumferential surface 42 of the fit- 
in part, is made 03, and an angle formed by a second back face 62 and the circumferential 
surface 42 of the fit-in part, is made 04. and 03 and 04 and thereby so set as to be 03>04. 
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* NOTICES ♦ 



iTPO and NCXPI are not responsible for any 
damages caused by the use of tbis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the sealing device which is attached in the clamp face established in one of members 
among two members each other attached in the said alignment, and seals between these 2 members It 
scratches one. the [ for failing to scratch the foreign matter adhering to said clamp face, in case it 
inserts in the peripheral surface of the attachment section of this sealing device towards the side for 
seal ] — with the dropping section the [ for failing to scratch the foreign matter adhering to said 
clamp face, in case it inserts towards the side for anti-seal ] — the sealing device characterized by 
having scratched two and having the dropping section. 

[Claim 2] One, it scratches and the dropping section is the 1st projection of the shape of a cross- 
section triangle which consists of a member in which elastic deformation is possible, the [ said ] ~ 
the side slant face for seal of this 1st projection It scratches two. the side slant face for anti-seal — 
said attachment section peripheral surface — receiving — a steep inclination — having — the [ said ] ~ 
the dropping section It is the sealing device which consists of the 2nd projection of the shape of a 
cross-section triangle which consists of a member in which elastic deformation is possible, and is 
characterized by the side slant face for anti-seal of this 2nd projection having a steep inclination from 
the side slant face for seal to said attachment section peripheral surface. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sealing device used for the shaft seal part of 

power steering of an automobile etc. 

[0002] 

[Description of the Prior Art] As a direction of [ at the time of inserting the oil seal 1 as a sealing 
device in the cylinder 2 of the shaft seal part of power steering of an automobile conventionally ], 
there are both directions of the direction of arrow-head O of drawing 1 and the direction of arrow- 
head A. 

[0003] After attaching oil seal 1 fi-om the direction of one of the above and assembling a shaft seal 
part, vacuum suction of the inside of a shaft-seal-part assembly is carried out, it is made negative 
pressure, and an oil is enclosed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when an oil, grease, etc. had adhered to the 
inner skin of the cylinder 2 as the clamp face or the granularity of inner skin was fine, the coefficient 
of fiiction mu between oil seal 1 and the inner skin of a cylinder 2 became small, and there was a 
case where oil seal 1 could not move in the inside of a cylinder 2, and could not hold to a position, 
but was inferior to a maintenance property at the process of vacuum suction. 

[0005] The place which it is made in order that this invention may solve the technical problem of the 
above-mentioned conventional technique, and is made into the purpose is to offer the sealing device 
which has the outstanding maintenance property which can prevent reduction of the fiictional 
resistance between a sealing device and the clamp face, and can be held to a position. 
[0006] 

[Means for Solving the Problem] In the sealing device which the 1st invention is attached in the 
clamp face established in one of members among two members each other attached in the said 
alignment in order to solve the above-mentioned technical problem, and seals between these 2 
members It scratches one. the [ for failing to scratch the foreign matter adhering to said clamp face, 
in case it inserts in the peripheral surface of the attachment section of this sealing device towards the 
side for seal ] — with the dropping section the [ for failing to scratch the foreign matter adhering to 
said clamp face, in case it inserts towards the side for anti-seal ] — it is characterized by having 
scratched two and having the dropping section. 

[0007] If it does in this way, also in case a sealing device will be turned and inserted in which 
direction of the side for seal and for anti-seal, it can be failed to scratch the foreign matter adhering 
to the clamp face, moreover, the oil adhering to the clamp face etc. — the 1st — scratching — the [ the 
dropping section or ] — since it scratches two, it fails to scratch by the dropping section and 
reduction of the frictional resistance between an attachment section peripheral surface and the clamp 
face can be prevented, the maintenance property of a sealing device improves. 
[0008] It scratches one. the 2nd invention - the 1st invention ~ setting - the [ said ] — the dropping 
section It is the 1st projection of the shape of a cross-section triangle which consists of a member in 
which elastic deformation is possible. The side slant face for seal of this 1st projection It scratches 
two. the side slant face for anti-seal — said attachment section peripheral surface — receiving — a 
steep inclination - having — the [ said ] — the dropping section It is the 2nd projection of the shape 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 8/31/2006 



JP, 10-026231, A [DETAILED DESCRIPTION] 



Page 2 of 6 



of a cross-section triangle which consists of a member in which elastic deformation is possible, and 
the side slant face for anti-seal of this 2nd projection is characterized by having a steep inclination to 
said attachment section peripheral surface from the side slant face for seal. 
[0009] Here, as a member in which elastic deformation is possible, there may be a rubber-like 
elasticity object etc, and the cross-section configuration of the 1st projection and the 2nd projection 
may not be restricted to a triangle, and may be a trapezoid etc. 

[0010] Also in case a sealing device will be turned and inserted in which direction of the side for seal 
and for anti-seal since contact pressure distribution of an attachment section peripheral surface 
becomes high in the parts of the 1 st projection 2ind the 2nd projection if it does in this way, it can be 
failed to scratch the foreign matter adhering to the clamp face. 

[001 1] Since the side slant face for seal of the 1st projection contacts a foreign matter and fails to 
scratch this in case a sealing device is turned and inserted in the side for seal, it scratches, so that the 
inclination to the attachment section peripheral surface of the side slant face for seal is steep, and the 
dropping effectiveness is large. However, when the inclination to the attachment section peripheral 
surface of the side slant face for seal is enlarged, in having enlarged similarly the inclination to the 
attachment section peripheral surface of the side slant face for anti-seal, elastic deformation for the 
flank for seal of the 1st projection cannot be absorbed by part for the flank for anti-seal, but the 1st 
projection itself may be damaged. Therefore, from the side slant face for anti-seal, if it is made for 
the side slant face for seal of the 1st projection to have a steep inclination to an attachment section 
peripheral surface, it aims at reinforcement of the 1st projection and can fail to scratch the foreign 
matter which adhered to the clamp face more certainly. Since it was made for the side slant face for 
anti-seal of the 2nd projection to have a steep inclination from the side slant face for seal to an 
attachment section peripheral surface also about the 2nd projection, similarly, it can be failed for 
reinforcement of the 2nd projection to be aimed at and to scratch the foreign matter which adhered to 
the clamp face more certainly. 

[0012] Moreover, since it fails to scratch the oil adhering to the clamp face etc. by the 1st projection 
or the 2nd projection and reduction of the frictional resistance between an attachment section 
peripheral surface and the clamp face can be prevented, the maintenance property of a sealing device 
improves. 

[0013] Furthermore, since contact pressure becomes high and is hard the clamp face in the 1st 
projection and the 2nd projection part, the frictional resistance between an attachment section 
peripheral surface and the clamp face can be increased, and the maintenance property of a sealing 
device improves further. 

[0014] In addition, when contact pressure becomes high in the 1st projection and the 2nd projection 

part, improvement in seal nature can also be aimed at. 

[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt 
of illustration. 

[0016] (1st operation gestalt) Drawing 1 is the important section sectional view showing the 
condition of having attached the oil seal 1 as a sealing device concerning the 1st operation gestalt of 
this invention in the cylinder 2. 

[001 7] Oil seal 1 consists of the approximately cylindrical guard ring 3 and the seal section 40 baked 
on this guard ring 3 at one. 

[0018] The guard ring 3 is metal and consists of a cylinder part 31 prolonged in shaft orientations, 
and a flange 32 prolonged in a bore side from the fluid side edge section for emti-seal of a cylinder 
part 31. 

[0019] It is a product made from a rubber-like elasticity object like rubber, and the seal section 40 
consists of a seal lip 42 prepared mainly in the attachment section 41 prepared in the periphery side 
of the guard ring cylinder part 31, and the bore side edge section of the guard ring flange 32. 
[0020] From the bore side edge section of the guard ring flange 32, a seal lip 42 is prolonged in the 
direction of the fluid side shaft alignment for seal, and ****s on an axial (not shown) periphery in 
point 42a. The outer-diameter side of point 42a is equipped with the annular spring 5, and the seal lip 
42 is energized to shaft orientations. Moreover, from the bore side edge section of the guard ring 
flange 32, the dust lip 43 is prolonged towards the direction of the fluid side shaft alignment for anti- 
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seal, and it ****s on an axial (not shown) periphery. 

[0021] From the bore of a cylinder 2, it is set as a major diameter a little, predetermined interference 
is prepared, and the attachment section peripheral surface 42 formed in parallel with shaft 
orientations is carrying out the pressure welding of the attachment section 41 to the inner skin 20 as 
the clamp face of a cylinder 2. 

[0022] The cross-section triangle-like 1st projection 50, and the 2nd projection 60 are formed in the 
fluid [ of the attachment section peripheral surface 42 ] O for seal, and fluid A side for anti-seal, 
respectively. 

[0023] The 1st projection 50 and the 2nd projection 60 consist of a rubber-like elasticity object as a 
member in which elastic deformation is possible, and are prepared in the seal section 40 and one. 
[0024] it is shown in drawing 2 (a) — as — the 1st projection 50 — the [ by the side of the fluid O for 
seal ] — it scratches one and consists of a dropping side 51 and the 1st tooth back 52 by the side of 
the fluid A for anti-seal, the 1st — scratching — the include angle of the dropping side 51 and the 
attachment section peripheral surface 42 to make — the include angle of theta 1 , the 1 st tooth back 
52, and the attachment section peripheral surface 42 to make — theta 2 ** — carrying out — theta 1 
>theta2 it becomes — as — theta 1 and theta 2 It has set up. Moreover, the point 53 by the side of the 
outer diameter of the 1 st projection 50 is making the tip. 

[0025] In inserting oil seal 1 in the direction of arrow-head O to a cylinder 2, projection 50 carries 
out a pressure welding to the cylinder inner skin 20, In 1st projection 50 part, contact pressure 
distribution becomes high and forms a peak in about 53 point, for this reason, foreign matters, such 
as an oil adhering to the cylinder inner skin 20, — the [ of the 1st projection 50 ] — it scratches one 
and it is failed with insertion of oil seal to scratch the dropping side 51 . Therefore, the fall of the 
coefficient of friction mu by the oil adhering to the cylinder inner skin 20 can be prevented, and the 
maintenance property of oil seal 1 can be raised, here — theta 1 large — carrying out — the — by 
scratching one and enlarging the inclination of a dropping side, an oil can scratch and the dropping 
effectiveness can be enlarged, theta 1 the case where it enlarges — theta2 >=thetal ** — if it carries 
out — the time of insertion — a part for the 1st tooth-back flank of the 1st projection 50 — the — it is 
damaged without the elastic deformation by the pressure which scratches one and acts on a dropping 
side being unabsorbable, and enough — it scratches and the dropping effectiveness may not be 
acquired. Therefore, at this operation gestalt, it is thetal >theta2. It sets up, and the 1st projection is 
reinforced and it enables it have failed to scratch a foreign matter more certainly by making the 1st 
tooth back into a gentle slope. 

[0026] Moreover, since contact pressure becomes high and is hard cylinder inner skin 20 in 1st 
projection 50 part as mentioned above, the frictional resistance between the cylinder inner skin 20 
can be increased, and the maintenance property of oil seal 1 can be raised. 

[0027] Furthermore, in 1st projection 50 part, when contact pressure becomes high, the seal nature 
by the side of an outer diameter improves. 

[0028] Since the oil film formed between a point 53 eind the cylinder inner skin 20 by using the point 
53 of the 1st projection as a tip becomes thin, the effectiveness which fails to scratch the oil adhering 
to the cylinder inner skin 20 is large, and seal nature's improves. 

[0029] theta 1 It can set up suitably from the range of 0<thetal <=90 degree, and you may make it 
become 90 degrees about a value, as shown in drawing 2 (b). However, theta 1 Since processing etc. 
will become difficult if it is made an obtuse angle, it is desirable to set up in the above-mentioned 
range. 

[0030] it is shown in drawing 2 (c) - as ~ the 2nd projection 60 - the [ by the side of the fluid A for 
anti-seal ] — it scratches two and consists of a dropping side 61 and the 2nd tooth back 62 by the side 
of the fluid O for seal, the 2nd — scratching — the include angle of the dropping side 61 and the 
attachment section peripheral surface 42 to make — the include angle of theta 3, the 2nd tooth back 
62, and the attachment section peripheral surface 42 to make ~ theta 4 ** — carrying out — theta3 
>theta4 it becomes — as — theta 3 and theta 4 It has set up. Moreover, the point 63 by the side of the 
outer diameter of the 2nd projection 60 is making the tip. 

[003 1 ] In inserting oil seal 1 in the direction of arrow-head A to a cylinder 2, the 2nd projection 60 
carries out a pressure welding to the cylinder inner skin 20. In 2nd projection 60 part, contact 
pressure becomes high and forms a peak in about 63 point, for this reason, foreign matters, such as 
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an oil adhering to the cylinder inner skin 20, — the [ of the 2nd projection 60 ] — it scratches two and 
it is failed with insertion of oil seal 1 to scratch the dropping side 61 . Therefore, the fall of the 
coefficient of friction mu by the oil adhering to the cylinder inner skin 20 can be prevented, and 
improvement in the maintenance property of oil seal 1 can be aimed at. It is theta3 >theta4 like the 
1st projection 50 also here. In case it carries out and oil seal 1 is inserted in the fluid A side for anti- 
seal, it enables it have failed to scratch a foreign matter more certainly. 

[0032] Moreover, since contact pressure becomes high and is hard cylinder inner skin 20 in 2nd 
projection 60 part as mentioned above, the frictional resistance between the cylinder inner skin 20 
can be increased, and the maintenance property of oil seal 1 can be raised. 

[0033] Furthermore, in 2nd projection 60 part, when contact pressure becomes high, the seal nature 
by the side of an outer diameter improves. 

[0034] Since the oil film formed between a point 63 and the cylinder inner skin 20 by using the point 
63 of the 2nd projection as a tip becomes thin, the effectiveness which fails to scratch the oil 
adhering to the cylinder inner skin 20 is large, and seal nature^s improves. 

[0035] theta 3 It can set up suitably from the range of 0<theta3 <=90 degree, and you may make it 
become 90 degrees about a value, as shown in drawing 2 (d). However, theta 3 Since processing and 
mold release will become difficult if it is made an obtuse angle, it is desirable to set up in the above- 
mentioned range. 

[0036] Thus, since it can fail to scratch similarly the oil adhering to the cylinder inner skin 20 when 
inserting oil seal 1 in any of the direction of O, and the direction of A by forming the 1st projection 
50 and the 2nd projection 60 in the attachment section peripheral surface 42, the fall of coefficient of 
fiiction mu can be prevented and improvement in the maintenance property of oil seal 1 can be 

aimed at. 

[0037] With this operation gestalt, the 1st projection 50 and the 2nd projection 60 are continuously 
formed over the perimeter. Although it is desirable for improvement in dropping [ scratch ] the oil 
adhering to the inner skin 20 of a cylinder 2, and seal nature to form the 1st projection 50 and the 
2nd projection 60 continuously in perimeter, in order to increase the frictional resistance between the 
cylinder inner skin 20 and the oil seal attachment section peripheral surface 42, you may prepare in a 
hoop direction intermittently, 

[0038] Moreover, with this operation gestalt, the 1st projection 50 and two articles of the 2nd 
projection 60 are formed in shaft orientations, respectively. Although you may form the 1st 
projection 50 and one articles of the 2nd projection 60 at a time, the effectiveness which the prepared 
direction mentioned above improves further. 

[0039] With this operation gestalt, although the 1st projection 50 and the 2nd projection 60 are 
formed by the same member as the attachment section 41, the attachment section may be formed by 
another member. The 1 st projection and the 2nd projection itself are not restricted to a single 
member, but you may make it form it by two or more members. 

[0040] Moreover, it is not restricted to the thing of a configuration of that this operation gestalt also 
explained oil seal 1 body. 

[0041] (2nd operation gestalt) Drawing 3 shows the 1st projection [ of the oil seal 10 concerning the 
2nd operation gestalt of this invention ] 1 50, and 2nd projection 1 60 circumference. 
[0042] Since it is the same as the oil seal 1 concerning the 1st operation gestalt if the 1st projection 
150 and the 2nd projection 160 are removed, the same sign is attached and explanation is omitted. 
[0043] the 1st projection 150 — the — it is the same as that of the oil seal 1 which scratches one and 
is applied to the 1st operation gestalt about the dropping side 51 and the 1st tooth back 52, and 
differs only in the configuration of the point 1 53 by the side of an outer diameter. 
[0044] foreign matters, such as an oil which had adhered to the cylinder inner skin 20 like this 
operation gestalt also considering the cross-section configuration of the 1st projection point 153 as 
an approximate circle arc since predetermined interference was prepared in the attachment section 
41 , — the [ of the 1 st projection 1 50 ] ~ it scratches one and it is failed with insertion of oil seal to 
scratch the dropping side 51 . Therefore, the fall of the coefficient of friction mu by the oil adhering 
to the cylinder inner skin 20 can be prevented, and improvement in the maintenance property of oil 
seal 1 0 can be aimed at. 

[0045] Moreover, since contact pressure becomes high and is hard cylinder inner skin 20 in 1st 
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projection 150 part as mentioned above, the frictional resistance between the cylinder inner 
circumference 20 can be increased, and the maintenance property of oil seal 1 0 can be raised. 
[0046] Furthermore, in 1st projection 150 part, when contact pressure becomes high, the seal nature 
by the side of an outer diameter improves. 

[0047] the 2nd projection 160 ~ the — it is the same as that of the oil seal 1 which scratches two and 
is appHed to the 1 st operation gestalt about the dropping side 61 and the 2nd tooth back 62, and 
differs only in the configuration of the point 163 by the side of an outer diameter. 
[0048] foreign matters, such as an oil with which the 2nd projection point 163 is also made into the 
cross-section approximate circle arc, and had adhered to the cylinder inner skin 20 similarly with this 
operation gestalt, — the [ of the 2nd projection 1 60 ] — it scratches two and can fail to scratch with 
insertion of oil seal according to the dropping side 61. Therefore, the fall of the coefficient of friction 
mu by the oil adhering to the cylinder inner skin 20 can be prevented, and the maintenance property 
of oil seal 10 can be raised. 

[0049] Moreover, since contact pressure becomes high and is hard cylinder inner skin 20 in 2nd 
projection 160 part, the frictional resistance betvs^een the cylinder inner circumference 20 can be 
increased, and the maintenance property of oil seal 10 can be raised. 

[0050] Furthermore, in 2nd projection 160 part, when contact pressure becomes high, the seal nature 

by the side of an outer diameter improves. 

[0051] 

[Effect of the Invention] It scratches one. the [ for failing to scratch the foreign matter adhering to 
the clamp face, in case it inserts in the peripheral surface of the attachment section of a sealing 
device towards the side for seal according to the 1st invention, as explained above ] — with the 
dropping section the [ for failing to scratch the foreign matter adhering to the clamp face, in case it 
inserts towards the side for anti-seal ] — since it scratched two and had the dropping section, also in 
case a sealing device is turned and inserted in which direction of the side for seal and for anti-seal, it 
can be failed to scratch the foreign matter adhering to the clamp face moreover, the oil adhering to 
the clamp face etc. — the 1st — scratching — the [ the dropping section or ] — since it scratches two, it 
fails to scratch by the dropping section and reduction of the frictional resistance between an 
attachment section peripheral surface and the clamp face can be prevented, the maintenance property 
of a sealing device improves. 

[0052] according to the 2nd invention — the — the 1st projection of the shape of a cross-section 
triangle which it scratches one and the dropping section becomes from the member in which elastic 
deformation is possible — it is — the, since it is the 2nd projection of the shape of a cross-section 
triangle which it scratches and the dropping section becomes from the member in which elastic 
deformation is possible two Since contact pressure distribution of an attachment section peripheral 
surface becomes high in the parts of the 1st projection and the 2nd projection, also in case a sealing 
device is turned and inserted in which direction of the side for seal and for anti-seal, it can be failed 
to scratch the foreign matter between the clamp face and an attachment section peripheral surface. 
[0053] From the side slant face for anti-seal, if it is made for the side slant face for seal of the 1st 
projection to have a steep inclination to an attachment section peripheral surface, it aims at 
reinforcement of the 1st projection and can fail to scratch the foreign matter which adhered to the 
clamp face more certainly. Since it was made for the side slant face for anti-seal of the 2nd 
projection to have a steep inclination from the side slant face for seal to an attachment section 
peripheral surface also about the 2nd projection, similarly, it can be failed for reinforcement of the 
2nd projection to be aimed at and to scratch the foreign matter which adhered to the clamp face more 
certainly. 

[0054] Moreover, since it fails to scratch the oil adhering to the clamp face etc. by the 1st projection 
or the 2nd projection and reduction of the frictional resistance between an attachment section 
peripheral surface and the clamp face can be prevented, the maintenance property of a sealing device 
improves. 

[0055] Furthermore, since contact pressure becomes high and is hard the clamp face in the 1st 
projection and the 2nd projection part, the frictional resistance between an attachment section 
peripheral surface and the clamp face can be increased, and the maintenance property of a sealing 
device improves further. 
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[0056] In addition, when contact pressure becomes high in the 1st projection and the 2nd projection 
part, improvement in seal nature can also be aimed at. 



[Translation done.] 
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2,**** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] Drawing 1 is the important section sectional view of the oil seal concerning the 1st 
operation gestalt of this invention. 

[Drawing_2J Dr awing 2 (a) and (b) are the expanded sectional views of the 1 st projection 
circumference of the oil seal concerning the 1st operation gestalt of this invention. Drawing 2 (c) and 
(d) are the expanded sectional views of the 2nd projection circumference of the oil seal concerning 
the 1st operation gestalt of this invention. 

[Drawing 3] Drawing 3 (a) is the expanded sectional view of the 1st projection circumference of the 
oil seal concerning the 2nd operation gestalt of this invention. Drawing 3 (b) is the expemded 
sectional view of the 2nd projection circumference of the oil seal concerning the 2nd operation 
gestalt of this invention. 
[Description of Notations] 

1 Ten Oil seal 

2 Cylinder 

20 Cylinder Inner Skin 

41 Attachment Section 

42 Attachment Section Peripheral Surface 
50, 1 50 The 1 st projection 

51 the 1st — Scratching — Dropping Side 

52 1st Tooth Back 
60,160 The 2nd projection 

61 the 2nd — Scratching ~ Dropping Side 

62 2nd Tooth Back 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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